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(57) When the timer record operation is per- 
formed, corresponding to information of 
(DM_copy_controLdescription) and information of 
CGMS or M-CGMS, it is determined whether the analog 
copy operation and the digital copy operation are pro- 
hibited or permitted. When the analog copy operation is 
prohibited, the analog timer record process is prohibited 
from being selected with the video mouse. When the 
digital copy operation is prohibited, the digital timer 
record process is prohibited from being performed with 
the IEEE 1394 interface. When the digital copy opera- 
tion is prohibited or when the analog copy operation is 
prohibited, a relevant alarm indication is displayed. In 
addition, when the timer record operation is executed, if 
another device is recording a program, the MD synchro- 
nous record operation is bing performed, a device that 
has set up the timer record operation is operating, a 
tape or a disc is not loaded to a device or in write protect 
state, a device is in analog record mode, or a smart file 
is a record prohibition portion, a relevant indication is 
displayed. In addition, the timer record operation is can- 
celed. 
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with a transport stream of which video data and audio 
data are compressed and decoding the received signal 
of the digital broadcast, and a plurality of digital signal 
processing devices for processing a digital signal, 
wherein said digital broadcast receiving device and said 
plurality of digital signal processing devices are con- 
nected through an interface and a digital signal is 
exchanged between said digital broadcast receiving 
device and said plurality of digital signal processing 
devices, and wherein said digital broadcast receiving 
device comprises a timer record operation setup means 
for setting up a timer record operation for a desired pro- 
gram, a copy prohibition determining means for deter- 
mining whether or not a program to which the timer 
record operation has been set up is prohibited from 
being digitally copied, and a displaying means for dis- 
playing an indication that represents that a program that 
has been set up for the timer record operation cannot be 
digitally copied when the program is prohibited from 
being digitally copied. 

[0014] The digital broadcast receiving system of the 
present invention further comprises an analog signal 
processing device for exchanging an analog signal with 
said plurality of digital broadcast receiving devices, 
wherein said digital broadcast receiving device further 
comprises an analog copy prohibition determining 
means for determining whether or not a program to 
which the timer record operation has been set up is pro- 
hibited from being analogously copied, and wherein 
when the program to which the timer record operation 
has been set up is prohibited from being analogously 
copied, said displaying means displays an indication 
that represents that said analog signal processing 
device cannot copy the program to which the timer 
record operation has been set up. 
[0015] The present invention is a digital broadcast 
receiving system, comprising a digital broadcast receiv- 
ing device for receiving a digital broadcast transmitted 
with a transport stream of which video data and audio 
data are compressed and decoding the received signal 
of the digital broadcast, and a plurality of digital signal 
processing devices for processing a digital signal, 
wherein said digital broadcast receiving device and said 
plurality of digital signal processing devices are con- 
nected through an interface and a digital signal is 
exchanged between said digital broadcast receiving 
device and said plurality of digital signal processing 
devices, and wherein said digital broadcast receiving 
device comprises a timer record operation setup means 
for setting up a timer record operation for a desired pro- 
gram, and a timer record operation execution controlling 
means for determining whether or not the program can 
be recorded and for canceling the timer record opera- 
tion and issuing a message that represents that the 
timer record operation cannot be performed when the 
program cannot be recorded as the determined result. 
[0016] When the timer record operation is per- 
formed, corresponding to information of 



(DM_copy_control_description) and information of 
CGMS or M-CGMS, it is determined whetherthe analog 
copy operation and the digital copy operation are pro- 
hibited or permitted. When the analog copy operation is 

5 prohibited, the analog timer record process is prohibited 
from being selected with the video mouse. When the 
digital copy operation is prohibited, the digital timer 
record process is prohibited from being performed with 
the IEEE 1394 interface. Thus, a program can be pre- 

70 vented from being illegally copied so as to protect the 
copyright thereof. 

[0017] In addition, when the timer record operation 
is executed, after the timer record operation is con- 
firmed, the state of the device that has set up the timer 

is record operation is transmitted to the IRD 1 through the 
IEEE 1394 interface. Thus, while another device is 
recording a program, the MD synchronous record oper- 
ation is bing performed, a device that has set up the 
timer record operation is operating, a tape or a disc is 

20 not loaded to a device or in write protect state, a device 
is in analog record mode, or a smart file is a record pro- 
hibition portion, a relevant indication is displayed. In 
addition, the timer record operation is canceled. 

25 Brief Description of Drawings 

[0018] 

Fig. 1 is a schematic diagram showing an example 

30 of the structure of a digital satellite broadcast 
receiving system according to the present inven- 
tion; Fig. 2 is a rear view showing a rear panel of an 
IRD of the digital satellite broadcast receiving sys- 
tem according to the present invention; Fig. 3 is a 

35 block diagram showing the structure of the IRD of 
the digital satellite broadcast receiving system 
according to the present invention; Fig. 4 is a block 
diagram for explaining the digital satellite broadcast 
receiving system according to the present inven- 

4o tion; Fig. 5 is a schematic diagram for explaining 
indications of the control panel of the IRD of the dig- 
ital satellite broadcast receiving system according 
to the present invention; Figs. 6A and 6B are sche- 
matic diagrams for explaining setup indications of 

45 the IRD of the digital satellite broadcast receiving 
system according to the present invention; Figs. 7A, 
7B, and 7C are schematic diagrams for explaining 
setup indications of the IRD of the digital satellite 
broadcast receiving system according to the 

so present invention; Figs. 8A and 8B are flow charts 
for explaining the registration of a device of the dig- 
ital satellite broadcast receiving system according 
to the present invention; Fig. 9 is a flow chart for 
explaining the registration of a device of the digital 

55 satellite broadcast receiving system according to 
the present invention; Figs. 10A and 10B are flow 
charts for explaining a timer record operation of the 
digital satellite broadcast receiving system accord- 
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ing to the present invention; Figs. 11 A, 11B, 11C, 
1 1 D, and 11 E are schematic diagrams for explain- 
ing the timer record operation of the digital satellite 
broadcast receiving system according to the 
present invention; Figs. 12A, 12B, 12C, and 12D 
are schematic diagrams for explaining the timer 
record operation of the digital satellite broadcast 
receiving system according to the present inven- 
tion; and Figs. 13A and 13B are flow charts for 
explaining the timer record operation of the digital 
satellite broadcast receiving system according to 
the present invention. 

Best Modes for Carrying out the Invention • 

[0019] Next, with reference to the accompanying 
drawings, an embodiment of the present invention will 
be described. In Fig. 1, reference numeral 1 is an IRD. 
The IRD 1 decodes a received digital broadcast signal 
and forms a video signal and an audio signal corre- 
sponding to for example the NTSC format. An antenna 
terminal of the IRD 1 is connected to a low noise con- 
verter 4 through a cable 2. The low noise converter 4 is 
disposed on a parabola antenna 3. A radio wave of 12 
GHz band is transmitted from a satellite. The radio wave 
transmitted from the satellite is received by the parabola 
antenna 3. The low noise converter 4 disposed on the 
parabola antenna 3 converts the radio wave into a sig- 
nal of for example 1 GHz band. 

[0020] The output signal of the low noise converter 
4 is supplied to an antenna terminal of the IRD 1 
through the cable 2. The IRD 1 selects a desired carrier 
signal from the received signal and demodulates the 
selected carrier signal into an MPEG2 format transport 
stream. The IRD 1 extracts video packets and audio 
packets of a desired program from the transport stream 
and decodes the extracted video packets and audio 
packets to a video signal and an audio signal corre- 
sponding to for example the NTSC format. 
[0021] The video signal and the audio signal that 
are output from the IRD 1 are supplied to a television 
receiver 6 through a cable 5. The television receiver 6 
displays pictures of the desired program and outputs 
sound in association therewith. 

[0022] An IC card 7 is attached to the IRD 1 . The IC 
card 7 stores charge information of pay-par-view pro- 
grams. The IRD 1 is connected to a telephone line 
branch 8 through a cable 9. The charge information is 
transmitted from the IRD 1 through the telephone line. 
[0023] The IRD 1 is operated with a remote control- 
ler 11. When infrared ray generating portions 10A and 
10B are disposed, with the IRD 1, other devices (such 
as a VTR and an MD) can be controlled as will be 
described later. 

[0024] As shown in Fig. 2, on the rear panel of the 
IRD 1, IEEE 1394 terminals 21 A and 21 B, an optical 
digital audio output terminal 22, control output terminals 
23A and 23B, analog audio output terminals 24A, 24B, 



24C, and 24D, video output terminals 25A and 25B, S 
video output terminals 26A and 26B, and a high speed 
parallel output terminal 27 are disposed. 
[0025] The IEEE 1394 terminals 21 A and 21 B are 

s used to transfer data using the IEEE 1 394 interface. As 
was described above, the IEEE 1394 interface supports 
both the isochronous transfer mode and the asynchro- 
nous transfer mode. The isochronous transfer mode 
assures a delay time of data transmission. Thus, the 

10 isochronous transfer mode is used to transfer a chrono- 
logically successive data stream such as video data and 
audio data at high speed. On the other hand, the asyn- 
chronous transfer mode is used to transfer data such as 
various commands. 

is [0026] The optical digital audio output terminal 22 is 
used to output a digital audio signal using an I EC 958 
optical cable. The optical digital audio output terminal 
22 is used to connect a digital audio device or the like 
that has an I EG 958 optical cable. The analog audio 

20 output terminals 24A to 24D are used to output analog 
audio signals. The video output terminals 25A and 25B 
and the S video output terminals 26A and 26B are used 
to output demodulated video signals. 
[0027] Fig. 3 shows the structure of the IRD 1. As 

25 shown in Fig. 1, a digital satellite broadcast radio wave 
of for example 12 GHz band transmitted through the 
satellite is received by the parabola antenna 3. The low 
noise converter 4 of the parabola antenna 3 converts 
the radio wave of 12 GHz band into a signal of 1 GHz 

30 band. An output signal of the low noise converter 4 is 
supplied to the antenna terminal 31 of the IRD 1 through 
the cable 2. A signal that is input from the antenna ter- 
minal 31 is supplied to a tuner circuit 32. 
[0028] The tuner circuit 32 has a frequency select- 

35 ing circuit, a demodulating circuit, and an error correc- 
tion processing circuit. The frequency selecting circuit 
selects a predetermined carrier frequency signal from 
the received signal. The demodulating circuit performs 
the QPSK (Quadrature Phase Shift Keying) demodulat- 

40 ing process. The tuner circuit 32 selects a desired car- 
rier frequency signal from the received signal 
corresponding to a setup signal received from a CPU 
(Central Processing Unit) 33 that controls all portions of 
the IRD 1. The tuner circuit 32 demodulates the 

45 received signal corresponding to the QPSK (Quadra- 
ture Phase Shift Keying) demodulating method and per- 
forms an error correcting process for the demodulated 
signal. 

[0029] An output signal of the tuner circuit 32 is sup- 
so plied to a descrambler 34. Received ECM (Entitlement 
Control Message) data and EMM (Entitlement Manage- 
ment Message) data are supplied to the descrambler 
34. In addition, descranbling key data stored in the IC 
card 7 attached to an IC card slot 36 is supplied to the 
55 descrambler 34. With the received ECM data and EMM 
data and the key data stored in the IC card 7, the 
descrambler 34 descrambies the MPEG transport 
stream. The descrambled MPEG2 transport stream is 
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supplied to a demultiplexer 37. 

[0030] The demultiplexer 37 demultiplexes desired 
packets from the stream that is output from the 
descrambler 34 corresponding to a command received 
from the CPU 33. A header portion of each transmission 
packet contains a packet identifier (PID). The demulti- 
plexer 37 extracts video packets and audio packets of a 
desired program from the steam corresponding to the 
PID; The extracted video packets of the desired pro- 
gram are supplied to an MPEG2 video decoder 38. The 
extracted audio packets of the desired program are sup- 
plied to an MPEG audio decoder 39. 
[0031] The MPEG2 video decoder 38 receives the 
packets of the video signal from the demultiplexer 37, 
decodes the packets corresponding to the MP EG 2 for- 
mat, and forms video data. The video data is supplied to 
an NTSC converting circuit 40. The NTSC converting 
circuit 40 converts video data that has been decoded by 
the MPEG video decoder 38 into a video signal corre- 
sponding to the NTSC format. 

[0032] Output signals of a display controlling circuit 
51 and a copy prohibition controlling circuit 52 are sup- 
plied to the NTSC converting circuit 40. The display 
controlling circuit 51 generates various types of screens 
displayed on the television receiver, When necessary, 
the copy prohibition controlling circuit 52 generates a 
copy prohibition control signal so as to protect the copy- 
right of video data. 

[0033] An output signal of the NTSC converting cir- 
cuit 40 is supplied to an analog video output terminal 25 
and an S video output terminal 26. The analog video 
output terminal 25 outputs an analog composite video 
signal corresponding to the NTSC format. The S video 
output terminal 26 outputs an S video signal (compo- 
nent video signal). 

[0034] The MPEG audio decoder 39 receives the 
audio packets from the demultiplexer 37, performs an 
audio decoding process corresponding to the MPEG 
format for the audio packets, and generates decom- 
pressed audio data. The decoded audio data is output 
from a digital audio output terminal 22 through an I EC 
958 interface circuit 55. In addition, a D/A converter 53 
converts the digital audio signal into an analog audio 
signal. The analog audio signal is supplied to an analog 
audio output terminal 24. 

[0035] An input signal of the IRD 1 is supplied from 
an input portion 46. The input portion 46 is composed of 
a light receiving portion and an operation panel of the 
remote controller 11. In addition, the IRD 1 has a 
modem 45. With the modem 45, charge information is 
transmitted through the telephone line. Moreover, an 
infrared ray generating porion 10 is connected to the 
CPU 33. 

[0036] A carrier frequency of the received signal is 
selected corresponding to a channel selection signal 
that is input through the remote controller 1 1 . The chan- 
nel selection signal is input by the user. When a desired 
program is selected, a reception frequency of the tuner 



circuit 32 is set to a predetermined carrier frequency 
with reference to the NIT (Network Information Table). 
With reference to the PAT (Program Association Table) 
containing information representing the relation 

5 between carrier frequencies and channels, the PID of 
the PMT (Program Map Table) containing information of 
a desired channel can be obtained. By extracting pack- 
ets having the obtained PID, the PIDs of packets of 
video data, audio data, and additional data of the 

70 desired channel can be obtained. 

[00371 In addition, the IRD 1 has an IEEE 1394 
interface 44. A transport stream can be input and output 
between the demultiplexer 37 and the IEEE 1394 inter- 
face 44. An output of the MPEG audio decoder 39 is 

is connected to the IEEE 1 394 interface. Thus, PCM audio 
data can be output to an external device. 
[0038] The IRD 1 also has a high speed parallel 
interface 56. A transport stream can be input and output 
through the high speed parallel data interface 56. In 

20 addition, PCM audio data can be output through the 
high speed parallel data interface 56. 
[0039] As was described above, the IRD 1 has the 
IEEE 1394 interface 44. With the IEEE 1394 interface 
44, as shown in Fig. 4, other digital devices 15A, 15B, 

25 15C, and so forth (for example, digital video record- 
ing/reproducing devices and MD (mini disc) record- 
ing/reproducing devices) are connected to the IRD 1 . 
[0040] The IEEE 1394 standard allows node ID 
numbers "0" to "63" to be assigned. The last node 

30 number n G5 u is assigned to a broadcast connecting 
device. A node ID number is automatically assigned 
when a device is connected to the IEEE 1394 bus. Infor- 
mation of up to five devices that are connected through 
the bus can be registered to the IRD 1. The node 

35 number and device information (for example, device 
type, manufacturer name, model name, and cable con- 
nection state) of each device connected to the IRD 1 are 
stored to a non-volatile memory (not shown) connected 
to the CPU 33. 

40 [0041] A registered device can be changed on a 
setup change screen that is evoked with a setup button 
66 on the control panel of the IRD 1 as shown in Fig. 5. 
The control panel has a device selection indication por- 
tion 61 , a function button indication portion 62, a state 

45 indication portion 63, a power button 64, a record button 
65, a setup button 66, an IEEE 1394 input selection but- 
ton 67 (represented as i.LINK in Fig. 5), and a smart file 
execution button 68. The smart file represents the name 
of a function of a memory disposed in a tape cassette 

so loaded to a digital VTR. The memory stores information 
of the contents recorded on the tape cassette. The 
device selection indication portion 61 represents up to 
five registered device names. When the IEEE 1394 
input selection button 67 is pressed, a desired device 

55 can be selected from the registered devices. 

[0042] When the setup button 66 on the control 
panel is pressed, the setup change screen as shown in 
Fig. 6 is displayed. 
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[0043] As shown in Fig. 6A t the setup change 
screen has a registered device indication portion 71 , a 
connected device indication portion 72, an OK button 
73, and a return button 74. The connected device indi- 
cation portion 72 has a device type field (as a left col- 
umn), a manufacturer name field (as a middle column), 
and a model name field (as a right column). 
[0044] The registered device indication portion 71 
represents names of up to five registered device. In the 
registered device indication portion 71, a highlighted 
indication represents a device that is physically con- 
nected to the bus. When the IEEE 1394 interface cable 
of a registered device is disconnected from the IRD 1 , 
the highlighted indication becomes dim. When a regis- 
tered device is connected to the IRD 1 with the IEEE 
1394 interface cable, the indication of the registered 
name becomes bright (highlighted). 
[0045] When devices are connected to the IRD 1 
with respective IEEE 1394 interface cables, up to five 
devices are automatically registered. Thus, when five 
devices have been registered, even if a sixth device is 
connected, it is not registered. 

[0046] When a device connected to the IRD 1 with 
an IEEE 1394 interface cable is registered, a check col- 
umn 72A for the registered device is checked with a 
check mark. By changing check marks of devices, the 
registration states of the devices can be changed. A 
check mark of a device that has set up the timer record 
operation and a check mark of a device that is exchang- 
ing a signal cannot be changed. In other words, when 
the registration states of a device that has set up the 
timer record operation and a device that exchanging a 
signal are changed, the timer record operation may not 
be correctly performed and data may not be correctly 
transmitted. 

[0047] In addition, as shown in Fig. 6B, a device 
that has set up the timer record operation is represented 
with for example a reserve (clock) mark 75. For a device 
with the reserve mark 75, the check mark cannot be 
removed from the check column 72A. 
[0048] Rg. 7 shows a process for changing the reg- 
istration state of a device that has been registered. For 
example, a device of D-VHS2 is changed to a device of 
MD3. As shown in Rg. 7A, the cursor is moved to the 
position of the device of D-VHS2. Thereafter, the OK 
button 73 is pressed. When the OK button 73 is pressed 
at the position, as shown in Rg. 7B, the check mark of 
D-VHS2 is removed. Thereafter, the cursor is moved to 
the position at which a device is newly registered. At this 
position, the OK button 73 is pressed. Thus, as shown in 
Rg. 7C, a check mark is added at the position of MD3. 
By changing a check mark and pressing the OK button 
and the return button, a device checked with a check 
mark is newly registered. 

[0049] Rg. 8 is a flow chart showing such a process 
(namely, an automatic device registering process). As 
shown in Rg. 8A, when a device is connected, it is 
determined whether or not the number of connected 



devices is 64 or more (at step S1). When the deter- 
mined result at step S1 is Yes (namely, the number of 
connected devices is 64 or more), a bus error takes 
place (at step S2). At step S2, an error process is per- 
5 formed and then the flow exits from the process. On the 
other hand, when the determined result at step S1 is No 
(namely, the number of connected devices is less than 
64), it is determined whether or not the number of regis- 
tered devices is less than 5 (at step S3). When the 
w determined result at step S3 is No (namely, the number 
of registered devices is not less than 5), the flow exits 
from the process without registering the node ID 
number and the device name (at step S3). 
[0050] When the determined result at step S3 is Yes 
is (namely, the number of registered devices is less than 
5), the node ID number of the device connected to the 
bus is checked (at step S5). Thereafter, it is determined 
whether or not the ID number of the device has been 
used for registered devices (at step S6). 
20 [0051] When the determined result at step S6 is No 
(namely, the ID number of the connected device has not 
been used), the ID number and the device name are 
newly registered (at step S7). Thereafter, the device 
name is highlighted (at step S8). 
25 [0052] When the determined result at step S6 is Yes 
(namely, the ID number of the connected device has 
been used), the device name of the ID number that has 
been registered is assigned (at step S9). Thereafter, the 
device name is highlighted (at step S8). 
30 [0053] As shown in Fig. 8B, when a connected 
device is disconnected, the device name becomes dim 
(at stepS 10). 

[0054] Fig. 9 is a flow chart showing a process for 
changing a registered device. In Fig. 9, when a device is 

35 selected and then the OK button 73 is pressed (at step 
S21), it is determined whether or not the device has 
been checked with a check mark (at step S22). 
[0055] When the determined result at step S22 is 
No (namely, the device has not been checked with a 

40 check mark), it is determined whether or not five 
devices have been checked with check marks (at step 
S23). When the determined result at step S23 is No 
(namely, five devices have not been checked with check 
marks), the device is checked with a check mark (at 

45 step S24). Thereafter, it is determined whether or not 
the setup operation is completed (at step S25). When 
the determined result at step S25 is No (namely, the 
setup operation is not completed), the flow returns to 
step S21. 

50 [0056] When the determined result at step S23 is 
Yes (namely, five devices have been checked with check 
marks), a check mark is not changed. Thereafter, the 
flow advances to step S25. At step S25, it is determined 
whether or not the setup operation is completed. When 

55 the determined result at step S25 is No (namely, the 
setup operation is not completed), the flow returns to 
step S21 . 

[0057] When the determined result at step S22 is 
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Yes (namely, the selected device has been checked with 
a check mark), it is determined whether or not the 
selected device has set up the timer record operation 
(at step S26). Since the registration state of the device 
that has set up the timer record operation cannot be 
removed, the check mark of the device that has set up 
the timer record operation is not changed. Thereafter, 
the flow advances to step S25. At step S25, it is deter- 
mined whether or not the setup operation is completed. 
When the determined result at step S25 is No (namely, 
the setup operation is not completed), the flow returns 
to step S21. 

[0058] When the determined result at step S26 is 
No (namely, the device has not set up the timer record 
operation), it is determined whether or not the device is 
connected (namely, signals are actually being transmit- 
ted and received) (at step S27). Since a check mark 
cannot be removed from a device that is connected, the 
check mark is not changed. Thereafter, the flow 
advances to step S25. At step S25, it is determined 
whether or not the setup operation is completed. When 
the determined result at step S25 is No (namely, the 
setup operation is not completed), the flow returns to 
step S21 . 

[0059] When the determined result at step S27 is 
No (namely, the device is not connected), a check mark 
of the device is removed (at step S28). Thereafter, the 
flow advances to step S25. At step S25, it is determined 
whether or not the setup operation is completed. When 
the determined result at step S25 is No (namely, the 
setup operation is not completed), the flow returns to 
step S21 . 

[0060] When the return button 74 is pressed at step 
S25, the setup operation is completed. Thereafter, the 
changed contents are written to the non-volatile mem- 
ory (not shown) connected to the CPU 33 (at step S29). 
Thereafter, the flow exits from the process and the con- 
trol panel is displayed. 

[0061] Next, the timer record operation of the satel- 
lite broadcast receiving system will be described. 
[0062] When a program (that is a TV program hav- 
ing video data and audio data or a radio program having 
only audio data) received by the IRD 1 is recorded, it 
may be analogously recorded with an analog video tape 
recording/reproducing device or an MD recording/ repro- 
ducing device connected to the analog audio output ter- 
minals 24A to 24D and the video output terminals 25A 
and 25B. Alternatively, the received program may be 
digitally recorded with a digital video tape record- 
ing/reproducing device or an MD recording/reproducing 
device connected to the IEEE 1394 terminals 21A and 
21 B. As a further alternative method, the received pro- 
gram may be digitally recorded with an MD record- 
ing/reproducing device connected to the digital audio 
output terminal 22. When a received program is digitally 
recorded, a device that performs the timer record oper- 
ation can be designated using the IEEE 1394 interface. 
When a received program is analogously recorded, the 



timer record operation can be controlled with the infra- 
red ray generating portion 10A (referred to as video 
mouse) and the infrared ray generating portion 10B 
(referred to as MD mouse). 

5 [0063] A program transmitted as a digital satellite 
broadcast contains copyright information for preventing 
the copyright thereof from being infringed due to an ille- 
gal copy. The copyright information is contained as two 
descriptors (DM_copy_control_descriptor) and 

10 (digital_copy__controLdescriptor) in the PMT (Program 
Map Table) of a transport stream. 

[0064] The descriptor 
(DM_copy_controLdescriptor) contains information of 
an analog video output, trigger information of analog 

is video guard, and pay-par-tape information. When the 
user records a pay-par-tape program to a tape, with a 
declaration and a payment of an extra fee, the analog 
copy guard is removed from the program. Otherwise, 
the analog copy guard is not removed from the program. 

20 [0065] The descriptor 
(digital_copy_control_descriptor) contains information 
of CGMS or M-CGMS. Corresponding to the informa- 
tion, a digital output is controlled. 
[0066] Each of CGMS and M-CGMS is two-bit cop- 

25 yright information that represents: 

"00" (used with both CGMS and M-CGMS): copy 
enable (copy free). 

"01 " (used with only M-CGMS): no more copy 
30 "10" (used with both CGMS and M-CGMS): copy 
once, (in M-CGMS) copy-one-generation 
"11° (used with both CGMS and M-CGMS): copy- 
never 

35 [0067] Fig. 10 is a flow chart showing a record 
setup process. As shown in Fig. 10, corresponding to 
the descriptor (DM_copy_controLdesciptor), it is deter- 
mined whether or not the analog copy operation is pro- 
hibited (at step S51). 

40 [0068] When the determined result at step S51 is 
No (namely, the analog copy operation is not prohib- 
ited), rt is determined whether the CGMS is 
"1 0 Y00 Y01 or "1 1- (at step S52). When the CGMS is 
"10 n or "00" as the determined result at step S52, the 

45 digital copy operation is permitted. 

[0069] Thereafter, as shown in Fig. 1 1 A, a program 
play/record setup screen is displayed (at step S53). At 
this point, the analog copy operation is permitted as the 
determined result at step S51. In addition, the digital 

so copy operation is permitted as the determined result at 
step S52. Thus, since both the analog copy operation 
and the digital copy operation are permitted, an indica- 
tion The record operation will be automatically started. " 
93A is displayed. 

55 [0070] When a play button 91 is pressed (at step 
S54), the play process for the designated program is 
performed {at step S55). 

[0071] When a record button 92 is pressed (at step 
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S56), it is determined whether or not there is a device 
connected with the IEEE 1394 interface (at step S57) (in 
Fig. 10B, i-LINK means the IEEE 1394 interface). When 
the determined result at step S57 is Yes (namely, there 
is a device connected with the IEEE 1394 interface), it is 5 
determined whether or not the MD mouse is connected 
(at step S58). When the determined result at step S58 
is Yes (namely, the MD mouse is connected), as shown 
in Fig. 12A, a screen for selecting one of the video 
mouse, the MD mouse, and the IEEE 1394 interface is w 
displayed (at step S59). When the determined result at 
step S58 is No (namely, the MD mouse is not con- 
nected), as shown in Fig. 12C, a screen for selecting 
one of the video mouse and the IEEE 1394 interface is 
displayed (at step S62). 15 
[0072] When the determined result at step S57 is 
No (namely, there is no device that is connected with the 
IEEE 1394 interface), it is determined whether or not the 
MD mouse is connected (at step S60). When the deter- 
mined result at step S60 is No (namely, the MD mouse 20 
is not connected), the analog video timer record proc- 
ess is performed with the video mouse (at step S61). 
When the determined result at step S60 is Yes (namely, 
the MD mouse is connected), as shown in Fig. 12B, a 
screen for selecting one of the video mouse and the MD 25 
mouse is displayed (at step S82). 
[0073] With the selecting screen at step S59 
(shown in Fig. 12A), the user selects one of the IEEE 
1394 interface (indication 101), the video mouse (indi- 
cation 102), and the MD mouse (indication 103). With 30 
the selecting screen at step S62 (shown in Fig. 12C), 
the user selects one of the video mouse (indication 102) 
and the IEEE 1394 interface (indication 101). With the 
selecting screen at step S82 (shown in Fig. 12B), the 
user selects one of the video mouse (indication 102) 35 
and the MD mouse (indication 103). 
[0074] Thereafter, it is determined whether or not 
the video mouse has been selected (at step S63). When 
the determined result at step S63 is Yes (namely, the 
video mouse has been selected), the flow advances to 40 
step S61. At step S61, the analog video timer record 
process is performed with the video mouse. 
[0075] When the determined result at step S63 is 
No (namely, the video mouse has not been selected), it 
is determined whether or not the MD mouse has been 45 
selected (at step S64). When the determined result at 
step S64 is Yes (namely, the MD mouse has been 
selected), the timer record process is performed with 
the MD mouse (at step 65). 

[0076] When the determined result at step S64 is so 
No (namely, the MD mouse has not been selected), it is 
determined whether or not there is a device connected 
with the IEEE 1394 interface (at step S66). When the 
determined result at step S66 is Yes (namely, there is a 
device connected with the IEEE 1 394 interface), the dig- 55 
ital timer record process is performed with the IEEE 
1394 interface (at step S67). When the determined 
result at step S66 is No (namely, there is no device con- 
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nected with the IEEE 1394 interface), an indication 
"There is no device connected with the IEEE 1394 inter- 
face." is displayed (at step S81). 

[0077] Corresponding to the descriptor 
"DM_copy_control_descriptor", when the analog copy 
operation is not prohibited as the determined result at 
step S51 and the CG MS is "01" or "11 " as the deter- 
mined result at step S52, although the analog record 
operation is permitted, the digital record operation is 
prohibited. In this case, as shown in Fig. 11 B, a program 
play/record setup screen is displayed (at step S68). The 
screen shown in Fig. 1 1 B contains an alarm indication 
This program cannot be copied with the IEEE 1394 
interface" 93B. 

[0078] When the play button 91 is pressed (at step 
S69), the play process for the designated program is 
performed (at step S55). When the record button 92 is 
pressed (at step S70), the flow advances to step S60. At 
step S60, it is determined whether or not the MD mouse 
is connected. When the determined result at step S60 is 
No (namely, the MD mouse is not connected), the ana- 
log video timer record process is performed with the 
video mouse at step S61. When the determined result 
at step S60 is Yes (namely, the MD mouse is con- 
nected), as shown in Fig. 12B, the screen for selecting 
one of the video mouse and the MD mouse is displayed 
(at step S82). 

[0079] Thereafter, it is determined whether or not 
the video mouse has been selected (at step S63). When 
the determined result at step S63 is Yes (namely, the 
video mouse has been selected), the analog video timer 
record process is performed with the video mouse (at 
step S61). When the determined result at step S63 is 
No (namely, the video mouse has not been selected), it 
is determined whether or not the MD mouse has been 
selected (at step S64). When the determined result at 
step S64 is Yes (namely, the MD mouse has been 
selected), the timer record process is performed with 
the MD mouse (at step S65). 

[0080] When the analog copy operation is prohib- 
ited as the determined result at step S51, it is deter- 
mined whether or not the designated program is a pay- 
per-tape program that is recorded with a payment of a 
predetermined fee (at step S71). At this point, assuming 
that the CGMS is "11", the digital copy operation is pro- 
hibited. The analog copy operation is permitted with a 
payment of a predetermined fee. As shown in Fig. 1 1C, 
a program play/record setup screen is displayed (at step 

572) . The screen shown in Fig. 1 1C contains a symbol 
that represents "additional fee is required" and an alarm 
indication "The program cannot be copied with the IEEE 
1394 interface" 93C. 

[0081] When the play button 91 is pressed (at step 

573) , the play process for the designated program is 
performed (at step S55). When the record button 92 is 
pressed (at step S74), the flow advances to step S60. At 
step S60, it is determined whether or not the MD mouse 
is connected. When the determined result at step S60 is 
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No (namely, the MD mouse is not connected), the ana- 
log video timer record process is performed with the 
video mouse at step S61. When the determined result 
at step S60 is Yes (namely, the MD mouse is con- 
nected), as shown in Fig. 12B, the screen for selecting 
one of the video mouse and the MD mouse is displayed 
(at step S62). 

[0082] Thereafter, it is determined whether or not 
the video mouse has been selected (at step S63). When 
the determined result at step S63 is Yes (namely, the 
video mouse has been selected), the analog video timer 
record process is performed with the video mouse (at 
step S61). When the determined result at step S63 is 
No (namely, the video mouse has not been selected), it 
is determined whether or not the MD mouse has been 
selected (at step S64). When the determined result at 
step S64 is Yes (namely, the MD mouse has been 
selected), the audio timer record process is performed 
with the MD mouse (at step S65). 
[0083] When the analog copy operation is prohib- 
ited as the determined result at step S51 and the pro- 
gram is not a pay tape program as the determined result 
at step S71, it is determined whether the CGMS is "10°, 
"00", "01", or "1 r (at step S75). 

[0084] When the CGMS is "10° or "00", the digital 
copy operation is permitted. In other words, at this point, 
although the analog copy operation is prohibited, the 
digital copy operation is permitted. As shown in Fig. 
11D, a program play/record setup screen is displayed 
(at step S76). The screen shown in Fig. 1 1 D contains an 
alarm indication "The program cannot be recorded with 
the video mouse." 93D. 

[0085] When the play button 91 is pressed (at step 
S77), the play process for the designated program is 
performed (at step S55). When the record button 92 is 
pressed, as shown in Fig. 12D, an IEEE 1394 device 
selecting screen is displayed (at step S79). Thereafter, 
it is determined whether or not there is a device con- 
nected with the IEEE 1394 interface (at step S80). 
When the determined result at step S80 is Yes (namely, 
there is a device connected with the IEEE 1394 inter- 
face), the flow advances to step S67. At step S67, the 
timer record process is performed with the IEEE 1394 
interface. When the determined result at step S80 is No 
(namely, there is no device connected with the IEEE 
1394 interface), an indication "There is no device con- 
nected with the IEEE 1394 interface" is displayed (at 
step S81). 

[0086] When the analog copy operation is prohib- 
ited as the determined result at step S51 , the program is 
not a pay-tape program as the determined result at step 
S71, and the CGMS is "01" or "11" as the determined 
result at step S75, both the analog copy operation and 
the digital copy operation are prohibited. At this point, as 
shown in Fig. 11E, an alarm indication The program 
cannot be recorded" 93E is displayed (at step S83). 
When the play button 91 is pressed (at step S84), the 
play process for the designated program is performed 



(at step S55). 

[0087] In the above-described example, when the 
timer record operation is performed, corresponding to 
information of (DM_copy_control_descriptor) and infor- 

5 mation of CGMS or M-CGMS, it is determined whether 
the analog copy operation and the digital copy operation 
are prohibited or permitted. When the analog copy oper- 
ation is prohibited, the analog timer record process is 
prohibited from being selected with the video mouse 

w and the MD mouse. When the digital copy operation is 
prohibited, the digital timer record process is prohibited 
from being selected with the IEEE 1394 interface. Thus, 
a program can be prevented from being illegally copied 
so as to protect the copyright thereof. 

is [0088] When the timer record operation is exe- 
cuted, a process as shown in Fig. 13 is performed. In 
this process, it is determined whether or not the timer 
record operation can be performed. When the timer 
record operation cannot be performed, a relevant mes- 

20 sage is displayed. 

[0089] When the timer record operation is exe- 
cuted, it is determined whether or not a digital satellite 
broadcast program is being recorded (at step S91). 
When the determined result at step S91 is Yes (namely, 

25 a digital satellite broadcast program is being recorded), 
a cancel mail "since a digital satellite broadcast program 
is being recorded, a program cannot be set up for the 
timer record operation" is issued (at step S92). 
[0090] When the determined result at step S91 is 

30 No (namely, a digital satellite broadcast program is not 
being recorded), it is determined whether or not the MD 
synchronous record operation is being performed {at 
step S93). When the determined result at step S93 is 
Yes (namely, the MD synchronous record operation is 

35 being performed), the flow advances to step S92. At 
step S92, a cancel mail "since a digital satellite broad- 
cast program is being recorded, the timer record opera- 
tion will be canceled" is issued. 

[0091] When the determined result at step S93 is 
40 No (namely, the MD synchronous record operation is 

not being performed), a device connected with the IEEE 

1394 interface other than a device that has set up the 

timer record operation is disconnected (at step S94). 

The reason why a device connected with the IEEE 1394 
45 other than a device that has set up the timer record 

operation is disconnected is to prevent the IRD 1 from 

malfunctioning. 

[0092] Thereafter, it is determined whether or not 
the timer record operation has been set up with the 

so IEEE 1394 interface (at step S95). When the deter- 
mined result at step S95 is Yes (namely, the timer record 
operation has been set up with the IEEE 1394 inter- 
face), the IRD 1 is connected to the device that has set 
up the timer record operation with the IEEE 1394 inter- 

55 face (at step S96). 

[0093] When the IRD 1 is connected to the device 
that has set up the timer record operation, the state of 
the device is transmitted to the IRD 1 through the tEEE 
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1394 interface. Thereafter, it is determined whether or 
not the device is in a record prohibition state (for exam- 
pie, a cassette is not loaded to the device or the write 
protect nail of the cassette is bent) (at step S97). When 
the determined result at step S97 is Yes, (namely, the 
device is in the record prohibition state), it is determined 
whether or not an MD recording/reproducing device has 
set up the timer record operation (at step S98). When 
the determined result at step S98 is Yes (namely, an MD 
recording/reproducing device has set up the timer 
record operation), a cancel mail The timer record oper- 
ation will be canceled because a disc is in write protect 
state or no disc is loaded" is issued (at step S99). When 
the determined result at step S98 is No (namely, an MD 
recording/reproducing device has not set up the timer 
record operation), since a digital video tape record- 
ing/reproducing device has set up the timer record oper- 
ation, a cancel mail "The timer record operation will be 
canceled because the write protect nail of the tape is 
bent or no tape is loaded" (at step S1 00). 
[0094] When the determined result at step S97 is 
No (namely, the device that has set up the timer record 
operation is not in the record prohibition state), it is 
determined whether or not the device stops because 
the power is turned off or the device is in the stop mode 
(at step S101). When the determined result at step 
S101 is No (namely, the device is neither turned off, nor 
in stop mode), since the device is in playback mode, fast 
forward mode, or rewind mode, a cancel mail "since the 
device is operating, the timer record operation will be 
canceled" is issued (at step S102). 
[0095] When the determined result at step S101 is 
Yes (namely, the device is turned off or in stop mode), it 
is determined whether or not the digital record operation 
is disabled because an analog tape is loaded to a digital 
video tape recording/reproducing device or a smart file 
is a record prohibition portion (at step SI 03). When the 
determined result at step S1 03 is Yes (namely, the dig- 
ital record operation is disabled), a cancel mail "since 
the digital video tape recording/reproducing device is 
not in recordable state, the timer record operation will 
be canceled" is issued (at step S104). When the deter- 
mined result at step S1 03 is No (namely, the device is in 
a recordable state), the designated program is recorded 
(at step S105). 

[0096] As was described above, after the timer 
record operation that has been set up for a device is 
confirmed, the state thereof is transmitted through the 
IEEE 1394 interface. Thus, when another device is 
recording a program, the MD synchronous record oper- 
ation is being performed, a recording device that has set 
up the timer record operation is operating, neither tape 
nor disc is loaded to a device, or a tape or a disc is in 
write protect state, a device is in analog record mode, or 
a smart file is a write prohibition portion, a relevant indi- 
cation is displayed. In addition, the timer record opera- 
tion is canceled. Although the above-mentioned mails 
are transmitted form the broadcast station to the user, 



when the timer record operation cannot be performed, 
the IRD 1 generates such cancel mails and transmit 
them to the user. 

[0097] According to the present invention, when the 
5 timer record operation is performed, corresponding to 
information of (DM_copy_control_description) and infor- 
mation of CGMS or M-CGMS, it is determined whether 
the analog copy operation and the digital copy operation 
are prohibited or permitted. When the analog copy oper- 
w ation is prohibited, the analog timer record process is 
prohibited from being selected with the video mouse. 
When the digital copy operation is prohibited, the digital 
timer record process is prohibited from being performed 
with the IEEE 1394 interface. Thus, a program can be 
is prevented from being illegally copied so as to protect 
the copyright thereof. 

[0098] In addition, according to the present inven- 
tion, when the timer record operation is executed, after 
the timer record operation is confirmed, the state of the 

20 device that has set up the timer record operation is 
transmitted to the IRD 1 through the IEEE 1394 inter- 
face. Thus, while another device is recording a program, 
the MD synchronous record operation is btng per- 
formed, a device that has set up the timer record opera- 

25 tion is operating, a tape or a disc is not loaded to a 
device or in write protect state, a device is in analog 
record mode, or a smart file is a record prohibition por- 
tion, a relevant indication is displayed. In addition, the 
timer record operation is canceled. 

30 

Industrial Utilization 

[0099] As was described above, the present inven- 
tion can be suitably applied to a digital broadcast receiv- 

35 ing system that receives a broadcast signal of an 
MPEG2 transport stream of video data and audio data 
and transfers the transport stream to a digital signal 
processing device through an IEEE 1394 interface. The 
present invention can be also suitably applied to a 

40 receiving device used in such a system. 
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so 1. A digital broadcast receiving system, comprising: 

a digital broadcast receiving device for receiv- 
ing a digital broadcast transmitted with a trans- 
port stream of which video data and audio data 
55 are compressed and decoding the received 

signal of the digital broadcast; and 
a plurality of digital signal processing devices 
for processing a digital signal, 
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wherein said digital broadcast receiving device 
and said plurality of digital signal processing 
devices are connected through an interface 
and a digital signal is exchanged between said 
digital broadcast receiving device and said plu- 5 
rality of digital signal processing devices, and 
wherein said digital broadcast receiving device 
comprises: 

timer record operation setup means for setting 
up a timer record operation for a desired pro- 10 
gram; 

copy prohibition determining means for deter- 
mining whether or not a program to which the 
timer record operation has been set up is pro- 
hibited from being digitally copied; and 75 
displaying means for displaying an indication 
that represents that a program that has been 
set up for the timer record operation cannot be 
digitally copied when the program is prohibited 
from being digitally copied . 20 

2. The digital broadcast receiving system as set forth 
in claim 1, further comprising: 

an analog signal processing device for 25 
exchanging an analog signal with said plurality 
of digital broadcast receiving devices, 
wherein said digital broadcast receiving device 
further comprises: 

analog copy prohibition determining means for 30 
determining whether or not a program to which 
the timer record operation has been set up is 
prohibited from being analogously copied, and 
wherein when the program to which the timer 
record operation has been set up is prohibited 35 
from being analogously copied, said displaying 
means displays an indication that represents 
that said analog signal processing device can- 
not copy the program to which the timer record 
operation has been set up. 40 

3, A digital broadcast receiving system, comprising: 

a digital broadcast receiving device for receiv- 
ing a digital broadcast transmitted with a trans- 45 
port stream of which video data and audio data 
are compressed and decoding the received 
signal of the digital broadcast; and 
a plurality of digital signal processing devices 
for processing a digital signal, so 
wherein said digital broadcast receiving device 
and said plurality of digital signal processing 
devices are connected through an interface 
and a digital signal is exchanged between said 
digital broadcast receiving device and said plu- ss 
rality of digital signal processing devices, and 
wherein said digital broadcast receiving device 
comprises: 



timer record operation setup means for setting 
up a timer record operation for a desired pro- 
gram; and 

timer record operation execution controlling 
means for determining whether or not the pro- 
gram can be recorded and for canceling the 
timer record operation and issuing a message 
that represents that the timer record operation 
cannot be performed when the program cannot 
be recorded as the determined result. 

4. The digital broadcast receiving system as set forth 
in claim 3, 

wherein said timer record operation execu- 
tion controlling means determines that the timer 
record operation cannot be executed when one of 
said plurality of digital signal processing devices 
that executes the timer record operation is operat- 
ing. 

5. The digital broadcast receiving system as set forth 
in claim 3, 

wherein when a record medium loaded to a 
device that is one of said plurality of digital signal 
processing devices and that executes the timer 
record operation is in a record prohibition state, 
said timer record operation execution controlling 
means determines that the device cannot execute 
the timer record operation. 

6. The digital broadcast receiving system as set forth 
in claim 3, 

wherein when a synchronous record opera- 
tion is performed between two of said plurality of 
digital signal processing devices, said timer record 
operation execution controlling means determines 
that the timer record operation cannot be per- 
formed. 

7. The digital broadcast receiving system as set forth 
in claim 3, 

wherein while an output signal of said digital 
broadcast receiving device is being recorded, said 
timer record operation execution controlling means 
determines that the timer record operation cannot 
be executed. 

8. The dlg'rtal broadcast receiving system as set forth 
in claim 3, 

wherein said timer record operation execu- 
tion controlling means detects the states of said 
plurality of digital signal processing devices corre- 
sponding to data transmitted through the inter face 
so as to determine whether or not the timer record 
operation can be executed. 

9. A digital broadcast receiving device for receiving a 
digital broadcast transmitted with a transport 
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stream of which video data and audio data are com- 
pressed and decoding the received signal of the 
digital broadcast, comprising: 

an interface for exchanging data with a plurality 5 
of digital signal processing devices for process- 
ing a digital signal; 

timer record operation setup means for setting 
up a timer record operation for a desired pro- 
gram; 10 
copy prohibition determining means for deter- 
mining whether or not a program to which the 
timer record operation has been set up is pro- 
hibited from being digitally copied; and 
displaying means for displaying an indication 15 
that represents that a program that has been 
set up for the timer record operation cannot be 
digitally copied when the program is prohibited 
from being digitally copied. 

20 

10. The digital broadcast receiving device as set forth 
in claim 9, further comprising: 

analog copy prohibition determining means for 
determining whether or not a program to which 25 
the timer record operation has been set up is 
prohibited from being analogously copied, 
wherein when the program to which the timer 
record operation has been set up is prohibited 
from being analogously copied, said displaying 30 
means displays an indication that represents 
that said analog signal processing device can- 
not copy the program to which the timer record 
operation has been set up. 

35 

11. A digital broadcast receiving device for receiving a 
digital broadcast transmitted with a transport 
stream of which video data and audio data are com- 
pressed and decoding the received signal of the 
digital broadcast, comprising: 40 

an interface for exchanging data with a plurality 
of digital signal processing devices for process- 
ing a digital signal; 

timer record operation setup means for setting 45 
up a timer record operation for a desired pro- 
gram; 

copy prohibition determining means for deter- 
mining whether or not a program to which the 
timer record operation has been set up is pro- so 
hibited from being digitally copied; 
timer record operation setup means for setting 
up a timer record operation for a desired pro- 
gram; and 

timer record operation execution controlling 55 
means for determining whether or not the pro- 
gram can be recorded and for canceling the 
timer record operation and issuing a message 



that represents that the timer record operation 
cannot be performed when the program cannot 
be recorded as the determined result. 

12. The digital broadcast receiving device as set forth 
in claim 1 1 , 

wherein said timer record operation execu- 
tion controlling means determines that the timer 
record operation cannot be executed when one of 
said plurality of digital signal processing devices 
that executes the timer record operation is operat- 
ing. 

13. The digital broadcast receiving device as set forth 
in claim 1 1 , 

wherein when a record medium loaded to a 
device that is one of said plurality of digital signal 
processing devices and that executes the timer 
record operation is in a record prohibition state, 
said timer record operation execution controlling 
means determines that the device cannot execute 
the timer record operation. 

14. The digital broadcast receiving device as set forth 
in claim 1 1 , 

wherein when a synchronous record opera- 
tion is performed between two of said plurality of 
digital signal processing devices, said timer record 
operation execution controlling means determines 
that the timer record operation cannot be per- 
formed. 

15. The digital broadcast receiving device as set forth 
in claim 1 1 , 

wherein while an output signal of said digital 
broadcast receiving device is being recorded, said 
timer record operation execution controlling means 
determines that the timer record operation cannot 
be executed. 

16. The digital broadcast receiving device as set forth 
in claim 11, 

wherein said timer record operation execu- 
tion controlling means detects the states of said 
plurality of digital signal processing devices corre- 
sponding to data transmitted through the interface 
so as to determine whether or not the timer record 
operation can be executed. 
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